S-substituted isothioureas are potent inhibitors of nitric oxide biosynthesis in cartilage.
Nitric oxide (NO.) is a multifunctional messenger molecule generated by a family of enzymes, the nitric oxide synthases, and is overproduced in osteoarthritis and rheumatoid arthritis. Chondrocytes are the major native source of NO. in diarthrodial joints. Chondrocytic inducible nitric oxide synthase induced by inflammatory cytokines and bacterial cell wall fragments mediates many of the catabolic events in arthritis. Agents which specifically inhibit chondrocyte inducible NO. synthase, may thus have a role in the management in arthritis. We evaluated a novel class of potential inducible NO. synthase inhibitors, the S-substituted isothioureas, for their ability to inhibit inducible NO. synthase activity in cultured bovine chondrocytes and explants of cartilage from patients with osteoarthritis. Two isothioureas, S-methyl isothiourea and S-(aminoethyl) isothiourea were 2-4 times more potent than NG-monomethyl-L-arginine monoacetate, 5-10 times more potent than aminoguanidine and over 300 times more potent than N omega-nitro-L-arginine and N omega-nitro-L-arginine methyl ester. The rank order of potency of the NO. synthase inhibitors was S-(aminoethyl) isothiourea > S-methyl isothiourea > NG-monomethyl-L-arginine > aminoguanidine > N omega-nitro-L-arginine = N omega-nitro-L-arginine methyl ester. The order of potency was reversed (N omega-nitro-L-arginine methyl ester = N omega-nitro-L-arginine > NG-monomethyl-L-arginine = S-methyl isothiourea > S-(aminoethyl) isothiourea > aminoguanidine) when evaluating the same compounds ability to inhibit constitutive NO. synthase activity in bovine endothelial cells. In comparison to conventional arginine based analogs, the isothioureas represent a more potent and relatively specific class of inhibitors of inducible NO. synthase in cartilage and thus may be beneficial in the management of arthritis.